The inoculation technique with endophytic diazotrophic bacteria in sugarcane has been shown as an alternative practice to plant growth promotion. The aim of this work was to evaluate the biological nitrogen fixation (BNF) contribution by different strains of Herbaspirillum seropedicae and Gluconacetobacter diazotrophicus in sugarcane plant inoculated from seeds. The seeds were planted in pots filled with nonsterile soil, inoculated with the bacterial strains and grown 10 months outside of the greenhouse. The BNF contribution of the inoculated bacteria varied depending on the plant species used as a control. The highest BNF contribution as well as the highest populations of reisolated bacteria was observed with inoculation of H. seropedicae strains. The roots appeared to be the preferential tissues for the establishment of the inoculated species.
INTRODUCTION
Nitrogen balance studies showed contributions of the biological nitrogen fixation (BNF) around 60% for some sugarcane varieties grown in large concrete tank planted with material originated from sets (5) . On the other hand, studies with micropropagated sugarcane plants grown in smaller pots showed that the inoculation of endophytic diazotrophic bacteria could contributed with up to 30% of the total N present in the plants (3) . Endophytic diazotrophic bacteria inoculated in seed born sugarcane contributed significantly to increase the root system (2) . In this work, the BNF contribution by different strains of endophytic diazotrophic bacteria was tested, envisaging a fast and accurate methodology to select plant growth promoting bacteria to be used in sugarcane crop.
MATERIALS AND METHODS
Five different strains from Diazotrophic Bacterial Collection (DBC) were used to inoculate seeds of sugarcane ( The bacterial counting were carried out after 9 month using the Most Probable Number (MPN) technique, using the semisolid JNFb and LGI-Pcaldo media to reisolate the inoculated H. seropedicae and G. diazotrophicus, respectively. Statistical analysis was runned with the SisVar 4.3 variance analysis software.
RESULTS
The highest total dry matter was observed in plants inoculated with the HRC50, 3R-2 and HRC54 strains (Fig. 1) . These values were significantly higher than that presented in uninoculated plants, but significantly lower than the total dry matter accumulated in nitrogen fertilised plants.
The highest bacteria population was also observed in the plants inoculated with strains of the Herbaspirillum genus (1.0 10 6 cell g -1 fresh tissue). In addition, the highest populations were related to the root tissues as compared to stem tissues for all the inoculated strains ( Table 2 ). The only exception was 3R-2 strain which presented higher population in the stem as compared to the root tissues. Endophytic bacteria of the genus Herbaspirillum were also observed in the uninoculated plants, but in lower numbers than the inoculated ones.
The BNF contribution to sugarcane plants varied accordingly to the plant species used as a control. The values varied from 7.95 to 28.28% when the Pennisetum hybrid was used as a control (Table 3) . A much higher BNF contribution (39.05 to 52.51%) was observed using the S. bicolor. The highest BNF contribution was observed with the inoculation of the H. seropedicae HCC101, while the lowest efficient strain was the G. diazotrophicus PAL5.
DISCUSSION
In general, nitrogen fixing endophytic populations in grasses has been identified associated to roots (1). Our results also showed much higher population in the roots, suggesting that roots are the preferential sites for colonization and activity for such bacteria. In addition, the results showed that the BNF contribution varied with the endophytic bacteria strains inoculated and the plant used as a control to calculate the nitrogen derived from the nitrogen fixation. Studies on BNF contribution to sugarcane plants naturally grown in the field and evaluated with the same δ 15 N technique also varied according to control plant used (4) . The BNF contribution of the seed-borne inoculated sugarcane plants, calculated based on the Pennisetum δ 15 N values, was quite similar to that observed for micropropagated sugarcane plants inoculated with a mixture of five diazotrophic bacteria species and measured with the 15 N-isotope dilution technique (3). Although it is still preliminary, the inoculation of sugarcane seeds with endophytic diazotrophic bacteria seems to be a good methodology to introduce selected strains envisaging growth promoting and nitrogen fixation in sugarcane plants during the initial steps of the breeding programs. Nevertheless, field grown experiments must be carried out to confirm these results.
